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(54) INSULATED CONTAINER 

(57) The inner container and outer container which 
are formed from a transparent material are integrally 
formed leaving a space section therebetween, a ther- 
mally insulating layer is formed in the space section, and 
a radiation prevention film is formed on at least one of 
an outer surface of the inner container and an inner sur- 
face of the outer container. The radiation prevention film 
has a radiation prevention film omission section having 
a surface area which is 30% or less of the surface of the 
container on which the radiation prevention film is 
formed. 
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Description 

Technical Field 

[0001] The present invention relates to a thermally in- 
sulated container having a double-walled structure in 
which an inner container and an outer container are in- 
tegrally joined leaving a space therebetween, and in 
particular, the present invention relates to a thermally 
insulated container in which a radiation prevention film 
is formed on at least one of the outer surface of the inner 
container or the inner surface of the outer container. 

Background Art 

[0002] In recent years, thermally insulated metal con- 
tainers having inner and outer containers made from 
metals such as stainless steel have been widely used 
in place of conventionally used glass vacuum flasks 
(hereinafter, referred to. as "thermally insulated contain- 
ers"). Because thermally insulated metal containers are 
superiorfrom the point of view of strength, they are suit- 
able for portable use. 

[0003] Thermally insulated containers made from 
metal are made byarranging an inner container and an 
outer container, which are made of a metal such as 
stainless steel, leaving a space section in between and 
joining the opening sections thereof to form an integrat- 
ed double walled container, and the space section is 
used to form a thermally insulating layer. In particular, 
thermally insulated metal vacuum flasks in which the 
space section is evacuated to form a thermally insulat- 
ing vacuum layer are used generally as thermally insu- 
lated containers whose temperature maintaining per- 
formance is excellent. 

[0004] However, in the above-mentioned thermally in- 
sulated metal vacuum container, since the inner and 
outer containers are metal, which is not transparent, it 
is not possible to check the quantity of the contents and 
the like from the outside, and in order to do this, it is 
necessary to remove the lid or the stopper, and check 
the inside of the container through the opening. 
[0005] When checking the inside of the container, ex-. 
ternal air flows into the inside of the container. There- 
fore, when cold drink, for example,, is contained in the 
container, the temperature of the drink increases to due 
to the inflow of air. In addition, when a hot drink such as 
hot water or the like is contained in the container, the 
temperature of the drink falls. 

[0006] For this reason, the temperature maintaining 
performance of the conventional thermally insulated 
container was degraded. 

[0007] In addition, with the above-mentioned thermal- 
ly insulated glass containers, in order to prevent thermal . 
radiation and to increase the temperature maintaining 
properties, it is common for a silver-plating film to be 
formed by means of a silver mirror reaction on the ther- 
mally insulating layer side of the inner or outer container. 



In this case, it is impossible to check the contents of the 
container from the outside. Therefore, in the same way 
as for the above-mentioned thermally insulated metal 
containers, there is a problem that maintenance of the 
5 temperature of the contents of the container is insuffi- 
cient. 

[0008] In addition, in Japanese Unexamined Patent 
Application, First Publication No. 2000-60743, a ther- 
mally insulated container in which a transparent synthet- 
10 ic resin is used for the inner and outer containers is dis- 
closed. 

[0009] In this thermally insulated container,. a thermal- 
ly insulating layer is formed in which a gas having a ther- 
mal conductivity lower than air (hereinafter, referred to 

15 as low thermal conductivity gas), such as krypton, xe- 
non, and argon, is enclosed within the space section. 
[0010] In this thermally insulated container, to prevent 
thermal radiation, a radiation prevention film thrpugh 
which visible light can pass and which absorbs or re- 

20 fleets infrared radiation is provided on the surface of the 
thermally insulating layer side of the inner or outer con- 
tainer. 

[0011] The radiation prevention film is formed by ad- 
hering a metal oxide, a metal nitride, or fine particles of 
25 metal on a film substrate in a single layer or a multilayer 
by means of the vapor deposition, sputtering, ion plat- 
ing, or the like. 

[0012] With this thermally insulated container, since a 
radiation prevention film through which visible light can 
30 pass is used, it is possible to check the contents of the 
containerfrom the outside through the radiation preven- 
tion film'. 

[0013] However, since the radiation prevention film 
used in this thermally insulated container has a high ri- 
35 gidity, it is difficult to form curved surfaces. 

[0014] For this reason, it can be arranged on places 
such as flat sections, and sections which are broadly flat 
(such as the body of cylindrical sections), but arrange- 
ment on sections which are formed of curved surfaces 
such as the shoulders or bottoms of the container, or the 
like, is difficult. 

[0015] In consideration of the above-mentioned cir- 
, cumstances, the present invention has an object of pro- 
viding a thermally insulated container with which it is 

45 possible to visually inspect the contents, orthe like, con- 
tained within the container, which has superior temper- 
ature maintaining performance, and which can be given 
an improved radiation prevention function by providing 
a radiation preventing performance on parts of the con- 

50 tainer which have curved surfaces as well as parts of 
the container which have flat surfaces. • 

Disclosure of Invention 

55 [0016] The thermally insulated container according to 
a first aspect of the present invention comprises an inner 
container and an outer container formed of a transpar- 
ent material which are arranged leaving a space section 
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therebetween, and which are integrally joined to form a 
double walled container, wherein the space section be- 
tween the above-mentioned inner and outer containers 
of the double walled container forms a thermally insu- 
lating layer, and a radiation prevention film is formed on 
at least one of the outer surface of the inner container 
and the inner surface of the outer container. The radia- 
tion prevention film has a radiation prevention film omis- 
sion section having an area which is 30% or.less of the 
container surface on which the radiation prevention film 
is formed. 

[0017] In the thermally insulated container, the trans- 
parent material may be glass. 

[0018] In- the thermally insulated container, the trans- 
parent material. may be. synthetic resin. 
[0019] In the thermally insulated container, the ther- 
mally insulating layer may be a vacuum insulation layer. 
[0020] In the thermally insulated container, the ther- 
mally insulating layer may enclose a low thermal con- 
ductivity gas. 

[0021] In the thermally insulated container, the radia- 
tion prevention film omission section may be formed in 
a slit shape in the axial direction of the container. 

Brief Description of Drawings 

[0022] 

Figure 1 is a perspective view showing an example 
of the thermally insulated container of the present 
invention. . 

Figure 2 is an explanatory diagram for explaining 
the manufacturing method of the thermally insulat- 
ed container shown in Figure 1 . 
Figure 3 is a graph showing the relationship be- 
- tween the surface area of the radiation prevention 
. film omission section and the temperature maintain- 
ing performance of the thermally insulated contain- 
er. 

Best Mode for Carrying Out the Invention 

[0023] An embodiment of the thermally insulated con- 
tainer of the present invention will be explained with ref- 
erence to Figure 1. Figure 1 shows a thermally insulated 
vacuum, container made from glass as an example of 
the thermally insulated container of the present inven- 
tion. 

[0024] The thermally insulated container 1 shown 
here comprises a glass inner container 2 and a glass, 
outer container 3. These inner and outer containers 2 
and 3 are formed having cylindrical shaped body sec- 
tions 2c and 3c, and neck sections 2d and 3d having 
diameters smaller than those of the body sections 2c 
and 3c formed in the upper sections of the body sections 
2c and 3c. 

[0025] The inner container 2 and the outer container 
3 are arranged leaving a space section 4 therebetween, 



and the rim sections 2a and 3a of each opening are in- 
tegrally joined, and thereby a double-walled container 
is formed. The space section 4 is vacuum evacuated to 
form a thermally insulating vacuum layer V. 

5 [0026] A radiation prevention film 5 is formed on at 
least one of the surfaces on the space section 4 (ther- 
mally insulating vacuum layer V) side of the inner con- 
. tainer 2 and the outer container 3, in other words, the 
outer surface 2b of the inner container or the inner sur- 

10 face 3b of the outer container. In the example shown in 
the figure, the radiation prevention film 5 is only formed 
on the outer surface 2b of the inner container, and a ra- 
diation prevention film 5 is not formed on the inner sur- 
face 3b of the outer container. 

15 [0027] This radiation prevention film 5 may be formed 
only on the inner surface 3b of the outer container,, or. it 
may be formed on both of the outer surface 2b of the 
inner container and the inner surface 3b of the outeccon- 
tainer. In addition, a tip tube 6 for vacuum evacuation or 

20 for gas substitution is provided at the bottom of the outer 
container 3. 

[0028] As the radiation prevention film 5, metal films 
comprising gold, silver, copper, nickel, aluminum or the 
like can be used. 

25 [0029] The radiation prevention film 5 is preferably 
formed by means of a chemical plating method (such as 
silver mirror reaction), a vapor deposition method, a 
sputtering method, an ion plating method, a sol-gel 
method, a spray coating method, a dip coat method, or 

30 the like. Inaddition, a metal foil comprising aluminum or 
the like is also suitable. 

[0030] • When the thickness of the radiation prevention 
. film 5 is 500A or greater (50 nm or greater), a superior 
radiation prevention function can be obtained, and in 
35 particular, when the thickness of the radiation preven- 
tion film 5 is 1000A or greater (100 nm or greater), an 
even more superior radiation prevention action can be 
obtained. 

[0031] The radiation prevention film 5 has a radiation 
40 prevention film omission section 7 from which a portion 
of the radiation prevention film 5 has been omitted. 
[0032] The radiation prevention film omission section 
7 is formed in a slit shape in the axial direction of the 
inner container 2, and thereby, it is possible to check 
. ^5 from the outside the contents housed within the inner 
container 2. 

[0033] The radiation prevention film omission section 
7 is formed to have a width that is approximately fixed 
from the rim section 2a of the,opening of the inner con- 
so tainer 2 to the bottom* of the inner container 2. 

[0034] The radiation prevention film omission section 
7 is formed so as to have surface area which is 30% or 
less of the surface of the container on which the radia- 
tion prevention film 5 is formed. In the illustrated exam- 
55 pie, the surface area of trie radiation prevention film ' 
omission section 7 is set so as to be 30% or less than 
the surface area of the outer surface 2b of the inner con- 
tainer. 
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[0035] When the area of the radiation prevention film 
omission section 7 is set sa as to exceed 30% of the 
surface area of the outer surface 2b of the inner con- 
tainer, the radiation prevention effect is degraded and 
the temperature maintaining properties are degraded. 
[0036] A lower limit for the surface area of the radia- 
tion prevention film omission section need not be set, 
and as long as it is formed so that it is possible to check 
from the outside the contents housed within the inner 
container 2. The surface area of the radiation prevention 
film omission section 7 can be suitably selected depend- 
ing on the mode df use, but a surface area therefor of 
5% or greater is preferable. 

[0037] In forming the radiation prevention film 5, a 
method can be adopted in which a suitable masking ma- 
terial is arranged on the outer surface 2b of the inner 
container at the place at which the radiation prevention 
film omission section 7 is to be formed. Thereafter, a 
chemical plating method (such as silver mirror reaction), 
vapor deposition method, sputtering method, ion plating 
method, sol-gel method, spray coating method, or dip 
coat method is carried out on the outer surface 2b of the 
inner container, and then the above-mentioned masking 
material is removed. 

[0038] In addition, the radiation prevention film 5 can 
be formed by means of a method in which a metal foil 
in which an omitted section which forms the radiation 
prevention film omission section 7 is formed in advance 
is adhered to the outer surface 2b of the inner container. 
[0039] In the above-mentioned- thermally insulated 
container 1 , the space section 4 between the inner and 
outer containers 2 and 3 forms a thermally insulating 
vacuum layer V which has been vacuum evacuated. 
However, it is also possible to obtain superior insulation 
effects when the thermally insulating layer V is formed 
by enclosing a low thermal conductivity gas, such as 
krypton gas, xenon gas, argon gas, or the like, in the 
space section 4. 

[0040] In the above-mentioned thermally insulated 
container 1 , glass was used as the transparent material 
which forms the inner and outer containers 2 and 3. 
However, in the present invention synthetic resin can al- 
so be used as the. transparent material. 
[0041] In that situation, it is preferable to make the 
thermally insulating layer V by enclosing a low thermal 
conductivity gas such as krypton gas, xenon gas, argon 
gas, or the like, in the space section 4- 
[0042] In addition, as the radiation prevention film 5, 
metal film of gold, silver, copper, nickel, aluminum, or 
the like can be used. The radiation prevention film 5 is 
preferably formed by means of a chemical plating meth- 
od (such as silver mirror reaction), a vapor deposition 
method, a sputtering method, an ion plating method, a 
sol-gel method, a spray coating method, or a dip coat 
method. In particular, a radiation prevention film ob- 
tained using a magnetron sputtering process method is 
preferable. 

[0043] In the following, a method for manufacturing 



the thermally insulated glass vacuum container 1 shown 
in Figure 1 will be explained with reference to Figure 2. 

Manufacture of the Inner and Outer Containers 

[0044] Firstly, the inner container 2 is fabricated. In 
addition, an outer container 3 having a shape approxi- 
mately the same as the inner container 2 is fabricated. 
The outer container 3 is formed .with dimensions suffi- 
cient to house the inner container 2 leaving a space sec- 
tion 4 therebetween. 

[0045] The outer container 3 is divided into an upper 
outer container 3A having an opening rim section 3a, 
and a lower outer container 3B having a tip tube 6 for 
gas evacuation of the bottom section. 

Formation of the Radiation Prevention Film 

[0046] The radiation prevention film. 5 is formed by at- 
taching a masking tape to the outer surface 2b of the 
inner container on the portion on which the radiation pre- 
vention film omission section 7 is to be formed , and then 
using a the chemical plating method (such as silver mir- 
ror reaction), vapor deposition method, sputtering meth- 
od, ion plating method, sol-gel method, spray coating 
method, dip coa.t method, or the like. 
[0047] Next, the masking tape is removed and the ra- 
diation prevention film 5 is formed with this portion being ■ 
the radiation prevention film omission section 7. 

Assembly of the Inner and Outer Containers 

[0048] The upper part of the inner container 2 is 
housed within the upper outer container 3A, and the 
opening rim section 2a and the opening rim section 3a 
are air tightly bonded to each other. 
[0049] At this time, a pad 8 is positioned between the 
inner container 2 and the. upper outer container 3A so 
as a space section 4 having a constant width is formed 
between these containers. 

[0050] Next, the lower part of the inner container 2 is 
housed within the lower outer container 3B. At this time, 
a space section 4 is formed between the inner container 
2 and the lower outer container 3B. 
[0051] Next, the lower edge (joining section 3A') of the 
upper outer container 3A and the upper edge (joining 
section 3B') of the lower outer container 3B are bonded 
by welding, and thereby the upper outer container 3A 
and the lower outer container 3B are unified to form a 
double-walled container. 

Vacuum Evacuation and Sealing 

[0052] Finally, the space section 4 is vacuum evacu- 
ated via the tip tube 6 for evacuation until a prescribed 
vacuum (for example, 133.3 x 10" 3 Pa or less) is 
reached. Then, the tip tube 6 for evacuation is welded 
and sealed, thereby forming the thermally insulating 
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tain a superior temperature maintaining performance. 
[0064] In addition, when the radiation prevention film 
5 is formed by means of a vapor deposition method or 
the like, by means of forming the film with the bottom of 

5 the inner container 2 directed toward the vapor deposi- 
tion source, it is possible to make the radiation preven- 
tion film 5 thicker in the vicinity of the bottom of the inner 
container 2, and gradually thinner toward the opening 
section. ' . 

10 [0065] In this situation, it is possible to obtain a ther- 
mally insulated container 1 having a superior external 
appearance. « , 
[0066] In addition, by means of carrying out the vapor 
deposition in a condition with the side surface of the in- 

15 ner container 2 toward the vapor deposition source, it is 
. possible to form the radiation prevention film 5 so that it 
is thicker at a prescribed circumferential position of the 
side surface of the inner container, and gradually thinner 
in the circumferential direction. 

20 [0067] For example, by means of conducting the va- 
por deposition on the above-mentioned side surface of 
the inner container at three different places at circum- 
ferential positions separated by 120*. it \s\ possible to 
form the radiation prevention film 5 so that, it is thick at 

25 the three different circumferential positions and thin a.t 
other places. 

[0068] For this reason, it is possible to present a, 
striped pattern; and thereby to obtain a thermally, insu- 
lated container which is superior from the point of view 

30 , of its external appearance.* 

[0069] . In addition, it is possible use the thermally in- 
sulated container, of the present invention with its 
strength increased by covering the outer container with 
a protective cover. This thermally insulatedcontainer is 

35 suitable for portable use. 

[0070] ' In addition, the insulated container of the 
present invention can also be used as table r top contain- 

. er. . : 



vacuum layer V in space section 4. 
[0053] " When a thermally insulated container is man- 
ufactured using inner and outer containers 2 and 3 
which are made from a synthetic resin material , the join- 
ing of the upper outer container 3A and the lower outer 
container 3B may be carried out using an adhesive 
agent, an ultrasonic welder, or the like. 
[0054] When a synthetic resin material is used, if the 
thermally insulating layer is formed by substitution with 
a gas having low thermal conductivity such as krypton 
gas, xenon gas, argon gas. or the like, and then enclos- 
ing this gas having low thermal conductivity in the space 
section 4, it becomes possible for the thermally insulat- 
ing properties, to be maintained over a long period of 
time. 

[0055] In the above-mentioned thermally insulated 
container 1 , since the radiation prevention film 5 has a 
radiation prevention film omission section 7, it is possi- 
ble to check the contents within the inner container 2* 
through the radiation prevention film omission section 7. 
[0056] For this reason, when checking the contents, 
there is no need to open the opening section by remov- 
ing the lid or the like, and it is possible to avoid changes 
to the temperature of the contents due to external air. 
[0057] In addition, in the thermally insulated container 
1; since. the radiation prevention film 5 has a radiation 
prevention film omission section 7, it is possible to in- 
crease the thermal insulation performance compared 
wkh a thermally insulated container having a radiation 
prevention film 5 in which a radiation prevention film 
omission section is not formed. 

[0058] Consequently, it is possible to improve, the 
temperature maintaining properties. 
[0059] In addition,* by means of forming a radiation 
prevention film 7, it is possible to reduce the amount of 
metal used in the radiation prevention film 5, and there- 
by it is possible to reduce costs. 
[0060] In addition, by means of forming the radiation 
prevention film omission section 7 in the shape of a slit 
in the axial direction of the inner container 2, it is possi- 
ble to check the contents of the container regardless of 
the position of the axial direction (for example, the po- 
sition of the height of the water surface) of the contents. 
[0061] Consequently, irrespective of the quantity of 
the contents, it is possible to check with certainty the 
contents and the amount of the contents. 
[0062] In addition, in the thermally insulated container 
5, since it is possible to form the radiation prevention 
film 5 by means of a chemical plating method, a vapor 
deposition method, a sputtering method, an ion plating 
method, a sol-gel method, a spray coating method, a 
dip coat method, or the like, it is possible to form the 
radiation prevention film 5 on any shaped container sur- 
face, such as spherical surfaces, curved surfaces, an- e 
gular surfaces, without limitation to flat surfaces. 
[0063] For this reason, even when the outer surface 
of the inner container 2b is a curved surface, it is possi- 
ble to provide the radiation prevention film 5 and to ob- 



40 Test Example .1 

[0071] Glass thermally insulated vacuum containers 
as 'shown in Figure 1 were prepared as follows. ■ 
[0072] Inner container 2 arid outer container 3 were 
45 manufactured using borosilicate glass and using a blow- 
ing machine. 

[0073] A thermally insulated container 1 was manu- 
factured using the inner container 2 and the outer con- 
tainer .3 following the above-described manufacturing 
so method. 

[0074] : The specifications of the thermally insulated 
containers are shown below. 

• Inner Container 2 
55 , 

[0075] Wall thickness: approximately 1.5 mm; outer 
diameter of the opening rim section 2a: 3.8 mm; total 
: height: 210 mm; external diameterof the body: 90.0mm; 
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total surface area 580 cm 2. 
• Upper Outer Container 3A 



[0076] Wall thickness: approximately 1.5 mm; inner 
diameter of the opening rim section 3a: 44.8 mm; total 
height: 00 mm; inner diameter of the body: 99.8 mm. 

• Lower Outer Container 3B 

[0077] Wall thickness: approximately 1.5 mm; inner 
diameter of the body: 99.8 mm; total height: 139 mm, 

• Radiation Prevention Film 5 

[0078] The radiation prevention film 5 was formed by 
means of attaching aluminum foil to the outer surface 
2b of the inner container. 

[0079] As the aluminum foil, aluminum foil having an 
omission section (radiation prevention film omission 
section 7) in the form of a slit extending in the axial di- 
rection of the container was used. The ratios (the omis- 
sion ratios) of the surface areas of the omission sections 
to the surface areas of the outer surfaces 2b of the inner 
containers were as follows. 

[0080] Omission Ratios: 5%, 10%, 20%, and 30%. 
[0081] In addition, a thermally insulated container 
which did not have a radiation prevention film 5 was also 
made. This thermally insulated container corresponds 
to an omission ratio of 100%. 

[0082] In addition, a thermally insulated, container 
which did not have a radiation prevention film omission 
section 7 formed in the radiation prevention film 5 was 
made. This thermally insulated container corresponds 
to an omission ratio of 0%. 

• The Thermally Insulating Layer V 

[0083] After vacuum evacuation of the space section 
4, krypton gas, which is a low thermal conductivity gas, 
was charged into the space section .4 to. a pressure 
roughly equal to atmospheric pressure or slight higher, 
and the tip tube 6 for evacuation was sealed. 
[0084] 1000 cc of hot water of approximately 100°C 
was put into each of these six thermally insulated con- 
tainers for which the surface area of the radiation pre- 
vention film omission section 7 was different, and then 
the thermally insulated containers were left in a constant 
temperature room at 25°C for three hours. Figure 3 
shows the change in temperature for this case. In Figure 
3, the horizontal axis shows the passage of time (min- 
utes), and the vertical axis shows the temperature (°C) 
of the water within the container. 

Comparative Example 

[0085] Thermally insulated containers were manufac- 
tured with the space section 4 filled with air without vac- 



uum evacuation of the space section 4 or filling with 
krypton gas. 

[0086] The radiation prevention film 5 was formeo! by 
means of attaching aluminum foil in which an omission 
5 section (radiation prevention film omission section 7) 
had not been formed (omission ratio of 0%) to the outer 
surface 2b of the inner container. 
[0087] In addition, a thermally insulated container was 
manufactured in which a radiation prevention film 5 was 
w not formed. This thermally insulated container corre- 
sponded to an omission section ratio of 100%. 
[0088] .1000 cc of hot water of approximately K)0°C 
was put into each of these two thermally insulated con- 
tainers, and then the thermally insulated containers 
15 were left in a constant temperature room at 25°C for 
. three hours. Figure 3 shows the change in temperature 
for this case. 

[0089] From Figure 3, the following matters can be 
confirmed.' 

20 

(1) The thermally insulated container comprising a 
radiation prevention film 5 having a radiation pre- 
vention film omission section 7 with an omission ra- 
tio of 5% has a superior temperature maintaining 
25 . property up to three hours from the start of the test 
compared with a thermally insulated container hay- 
ing a radiation prevention film 5 formed over the en- 
tirety of the outer surface 2b of the inner container 
(omission ratio of 0%). 
30 (2) The thermally insulated container comprising a 
radiation prevention film 5 having a radiation pre- 
vention film omission section 7 with an omission ra- 
tio of 10% has a superior temperature maintaining 
property up to 2 hours and 30 minutes from the start 
35 of the test compared with, the thermally insulated 
container having an omission ratio of 0%. 

(3) It was confirmed that the thermally insulated 
container comprising a radiation prevention film 5 
having a radiation prevention film omission section 

40 7 with an omission ratio of 20% had a superior tem- 
perature maintaining property up to 1 hour from the 
start of the test compared with the thermally insu- 
lated container having an omission ratio of 0%. 

(4) The thermally insulated container comprising a 
45 radiation prevention film 5 having a radiation pre- 
vention film omission section 7 with an omission ra- 
tio of 30% has a superior temperature maintaining 
property up to 30 minutes from the start of the test 
compared with the thermally insulated container 

50 . having an omission ratio of 0%. 

(5) The thermally insulated container of Test Exam- 
ple 1 in which the thermally insulating layer V was 
formed using a low thermal conductivity gas had a 
superior temperature maintaining property com- 

55 pared with the thermally insulated container of Test 
Example 2 in which the thermally insulating layer V 
was formed using air. 
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[0090] From these results (1) to (5), it is possible to 
make the following observations. 
[0091] Compared with a case in which the radiation 
prevention film 5 is formed over the entirety of the outer 
surface 2b of the inner container, for a thermally insu- 
lated container 1 in which a radiation prevention film 
omission section 7 is formed, it is possible increase the 
temperature maintaining property of the thermally insu- 
lated container 1. 

[0092] In addition, even when the surface area of the 
radiation prevention film omission section 7 is compar- 
atively large, it is possible for superior temperature 
maintaining properties to be exhibited in the short term. 
[0093] For this reason, the surface area of the radia- 
tion prevention film omission section 7 can be set in ac- 
cordance with the required temperature maintenance 
time. 

Test Example 2 

[0094] Thermally insulated glass.vacuum containers 
as shown in Figure 1 were manufactured in the following 
way: 

[0095] Inner and outer containers 2 and 3 as used in 
Test Example 1 were thoroughly washed. Thereafter, as 
a masking material, oil was applied to the outer surface 
2b of the inner container, and to the inner surface 3b of 
the outer container in the axial direction of the container. 
. [0096] Next, the inner and outer containers 2 and 3 
were joined to form a double walled container. Then, the 
outer wall 2b of the inner container and the inner wall 
3b of the-outer container were chemically plated using 
a silver mirror reaction. 

[0097] As a result, the masked sections (the sections 
to which oil was applied) formed the radiation prevention 
film omission sections /, and radiation prevention films 
5 were formed by forming silver plating films on sections 
other than the masked sections. 
[0098] Next, after the space 4 was vacuum evacuated 
via the tip tube 6 for evacuation, the tip tube 6 for evac- 
uation was sealed by welding, and thermally insulated 
containers. 1 were obtained. The ratios (the omission ra- 
tios) of the surface areas of these radiation prevention 
film omission sections 7 to the surface area of the outer 
surface 2b of the inner container were 5%, 10%, 20% fc 
and 30%. 

[0099] In addition, a thermally insulated container in 
which a radiation prevention film 5 was not formed 
(omission ratio of 100%), and a thermally insulated con- 
tainer in which a radiation prevention film omission sec- 
tion 7 was not formed in the radiation prevention film 5 
(omission ratio of 0%) were manufactured. 
[01 00] The same evaluation test for temperature 
maintaining performance as was carried out in Test Ex- 
ample 1 was carried out on these six containers. 
[0101] The results confirmed that the pattern of 
change in temperature over time of the water'within 
these six thermally insulated containers having* omis- 



sion ratios from 0 to 100% is simitar to the pattern of 
change in temperature over time of the water within the 
six thermally insulated containers having omission ra- 
* tios from 0 to 100% in Test Example 1 , respectively. 

5 

Industrial Applicability 

[0102] In the thermally insulated container of the 
present invention, since the radiation prevention film 

10 has a radiation prevention film omitted section, it is pos- 
sible to* check the contents within the inner container 
through the radiation prevention film omission section. 
For this reason, when checking the contents, it is not. 
. necessary to open the opening by removing the lid or 

15 the like, and it is possible to prevent changes in the tem- 
perature of the contents due to external air. 
[0103] In addition, when compared with a thermally 
insulated container having a radiation prevention film in 
which a radiation prevention film omission section is not 

20 formed, the thermally insulated container can increase 
thermal insulation performance. Consequently, it is pos-' 
sible to improve the temperature maintaining properties. 
[0104] By means of forming the radiation prevention 
film omission section in a slit shape in the axial direction 

.25 of the container, irrespective of the position of the axial 
direction of the container (for example, the position: of 
the height of the surface of the liquid), it is. possible to 
check the contents. Consequently, irrespective. of the 
quantity of the contents, it is possible to check the con- 

30 tents and the amount thereof with certainty. 

[01 05] In addition, in the thermally insulated container 
of the present invention, since it is possible to form the 
radiation prevention film by means of a chemical plating 
method, a vapor deposition method, or the like, it is pos^ 

35 sible to form the radiation prevention film even when the 
surfaces of the container are curved. Consequently, it is 
possible to increase the radiation prevention function 
and to obtain superior temperature maintainingproperr 
ties. 

40 

Claims 

1 . A thermally insulated container comprising an inner 
45 container and an outer container formed of a trans- 
parent material arranged leaving a space section 
therebetween, and integrally joined to form a double 
walled container, wherein 

the space section between the inner container 
50 and the outer container of the double walled con- 
tainer forms a thermally insulating layer, 

a radiation prevention film is formed on at 
least one of an outer surface of the inner container 
and an inner surface of the outer'container, and 
55 the radiation prevention film has a radiation 

prevention film omission section having a surface 
area which is 30% or less of the surface of the con- 
tainer on which the radiation prevention film is 
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formed. 

A thermally insulated container according to claim 
1 , wherein the transparent material is glass. 

3. A thermally insulated container according to claim 
1 , wherein the transparent material is synthetic res- 
in. 

4. A thermally insulated container according to claim » 
1 ..wherein the thermally insulating layer is a vacu- 
um insulation layer. 



A thermally insulated container according to claim 
1 , wherein the thermally insulating layer encloses a 
low thermal conductivity gas. 
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6. A thermally insulated container according to claim 
• 1, wherein the radiation prevention film omission 
section is formed in a slit shape in the axial direction 20 
of the container. 
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FIG. 1 




9 



3< 



3A 



3B 



-5 



EP 1 318 084 A1 



FIG. 3 

100 r— 1 — - — — r i — 

rc] i' I I 




11 



EP 1 318 084 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 



PCT/JP01/07361 



[a. classification of subject matter 

Int. CI 7 B65D31/34, A47J41/02 
I According jo International Patent Classification (IPC) or to both national classification and IPC 



1 B FIELDS SEARCHED \ . — — : r~7T" 

Minium docu^^ 

Int. CI 7 B65D81/34, A47J41/02 



SSSt KohO %23& «^ Shinan Toroku Koho 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication where appropriate, of the relevant passages 



WO 9B/18374 Al (KARLSSON Guder) , 
07 Mav 1998 -(07.05.98), 
SEP 934014 Al. . * JP 2001-505088 A 

JP 56-*6553 B2 (Zojimshi Corporation), 

lUTTllli XTu^.- „ ' C*dly. none, 

JP 52-4652e 32 (Zojirushi Corporation), 

JP 53-12226 B2 (Seika Shinkuu K. K. ) , , 
27 Auril, 1976. C27.04..78), 
uage~2, left column, lines 19 to 23 



Relevant to claim No. 



1-6 



(Family: none) 



JP 60-210220 A (Toyota Central Research and 
Development Laboratories, Inc.), 

' to X,; ( Pa m iXv: no., 



1-6 



1-6 



1-6 



1-6 



fTF,rmerdoc,meDt3erelistedmtheco D tinuarionofBoxC: Q Seepatent family annex. 



"A" 



Special categories of cited documents: 
document defining the general state of the art which is net 
considered to be of particular relevance t . 

»F earlier document hut published on or after the international filing 

'•L" document which may throw doubts on priority claim(s) or which is 
citedtoedablishthepubiicationdateofanotheratanooorothtr 

special reason (as specified) ' 
"O" document referring to an oral disclosure, use, exhibition or other 

=P" dement published prior to the international filing date but later 
than the priority date claimed 



T- later document published after ihe wtonaiional filing dale or 
• . priority date and not in conflict with the application but piled to 
understand the principle or theory underlying^ the invention 
«X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone • 
"Y" document of particular relevance; the claimed invennon cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the irt 
document member of the same patent family. 



Ibate of the actual completion of the international search 
20 November, 2001 (20.11.01) 



Xame and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. ■ 
Form PCT/ISA/210 (second sheet) (July 1992) 



Date of mailing of the international search report 
18 December, 2001 (18.12.01) 



Authorized officer 



Telephone No. 



12 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



